Comparison of the fertility of cryopreserved stallion spermatozoa with sperm motion analyses, flow cytometric evaluation, and zona-free hamster oocyte penetration.
Stallion spermatozoa were cryopreserved in different extenders, and the correlations between laboratory assay results and sperm fertility were determined. Spermatozoa were cryopreserved in 1) a skim milk-egg yolk medium (CO); 2) a skim milk-egg yolk-sugar medium (SMEY); 3) CO after pretreatment with phosphatidylserine+cholesterol liposomes (CO + L); or 4) cooled to 5 degrees C without cryopreservation. The per cycle embryo recovery rates for mares inseminated with spermatozoa frozen in CO, SMEY, CO + L and spermatozoa cooled to 5 degrees C were 47, 42, 45 and 37%, respectively (P>0.05). The fertility rates of the 5 stallions used were 72, 71, 29, 25 and 16%, respectively (P<0.05). The percentage of motile spermatozoa immediately after thawing (42 to 47%) and after preparation for zona-free hamster oocyte penetration assays (27 to 35%) were not different across treatments (P>0.05). The percentages of motile spermatozoa after cryopreservation were not different across stallions (52 to 58%) initially but were different when spermatozoa were treated with 35 microM dilauroylphosphatidylcholine (PC12) to induce the acrosome reaction (17 to 42%; P<0.05). The percentages of viable spermatozoa and viable acrosome-intact spermatozoa ranged from 30 to 57% and 27 to 48%, respectively, across stallions. The percentages of penetrated hamster oocytes ranged from 19% to 55% and from 24% to 72% when spermatozoa were treated with 35 microM and 50 microM PC12, respectively. The number of spermatozoa penetrating each oocyte ranged from 0.21 to 1.16 sperm/oocyte and from 0.37 to 1.59 sperm/oocyte when spermatozoa were treated with 35 microM and 50 microM PC12, respectively. Analyses of single sperm parameters were not highly correlated with stallion fertility. However, a model utilizing data from flow cytometric analyses (percentage of viable spermatozoa), the percentage of motile spermatozoa, and hamster oocyte penetration (percentage of penetrated hamster oocytes) was highly correlated with stallion fertility (r = 0.85; P = 0.002).